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‘ Physics motivation w

t-channel @ Dibosons are sensitive to Trilinear Gauge
Couplings (TGC): zZZ, ZZ, Z~~ not present in
SM

@ New physics will enhance/suppress diboson
production cross sections

@ Significant background for several searches:
SM scalar, gravitons, other resonances

P

At the Tevatron (/s= 1.96 TeV)

Process Cross section

Absent at LEP W(— vy 7.6+02pbf

qg'~»W" =Wy {WWy only Z(— o)y 4.5+ 0.4 pbf

qq' - W —SWZ {WWZ only ww 11.7 £ 0.7 pbf

qq > ZIyO SWW: WWy, WWZ wz 3.46 + 0.2 pb'

qq ~ZIy" =2y |22y, Zyy Y74 1.4 £ 0.1 pbt
qq -~ ZIy" =22 :\72y,777 T MCFM,MSTWO8

Absent in SM
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DO

Interference between tree level diagrams at specific W — g angles in the W~
rest-frame. (Sensitive to BSM signatures)

140 D@, 4.2 tb™! x%d.o.f. = 4.6/11
L o 120 . data - background
Expected a dip in the Q; x (ny — n¢) distribution ~ 100-E=Sm
o E 4
at-1/3 for W~ events. a 80
£ F
[ 60
> £
w 40:*
20
o
4 3 2 -1 0
f DO, 4.2 fb™ 20
250 215
[ €10
£ 2000 2 5
Q C w 0
2 500 80 100120140160180
S r E; (GeV)
& 100 « data - background
r == SMm
50E - AC (Ak, = -0.6,1, = -0.13)
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i
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R 1

Interference between tree level diagrams at specific W — g angles in the W~
rest-frame. (Sensitive to BSM signatures)

140 D@, 4.2 tb™! x2/d.o.f. = 4.6/11
o o 120 . data - background
Expected a dip in the Q; x (ny — n¢) distribution ~ 100
(=3
at -1/3 for W+ events. @ 80
c
o 60
Measured cross section @ 49
OWw~ X BR(W — Zl/) =7.6+ 0-4(stat.) + 0.6(5}/31,) pb 20|
O
(o x BR)g,l\'/,o =7.6 £ 0.2 pb wmcrm, mstwos) 4 3 2 10
f DO, 4.2 fb™ £20
250 S5
[ €10
£ 200 2 5
e C w 0
2 500 80 100120140160180
S E E; (GeV)
& 1006 « data - background
r == SMm
501 - AC (Ak, = -0.6,1, = -0.13)
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R 1

Interference between tree level diagrams at specific W — g angles in the W~
rest-frame. (Sensitive to BSM signatures)

140
120

D@, 4.2 fb™! x?d.o.f. = 4.6/11

« data - background

Expected a dip in the Q; x (n, — n¢) distribution ~ 100
at -1/3 for W+ events. 3 80

g 60
Measured cross section & 40

T T T T T T T T
()
=

OWw~ X BR(W — Zl/) =7.6+ 0.4(5131_) + 0.6(5}/51,) pb 20|
0F

(o x BR)g,l[,,o =7.6 £ 0.2 pb wmcrm, mstwos) 4 3 2

95% C.L. limits on anomalous TGC (Ayp =2 TeV) F
from the E7 spectrum 250

D@, 4.2 fb™

@ -0.4 < Ak, <0.4 £ 200>
2 E 80 100120140160180,
@ -0.08 < A\, <0.07 £ 1505 E’ (GeV)
& 1006 « data - background
C = SM
500 e - AC (AK, =06, = -0.13)
05264060 80 100 120 140 160 180

i
PAL 107, 241803 (2011) Er (GeV)
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0 D5

No ZZ~, Z~~ vertices expected in SM:
limits from EJ spectrum on hZ, h7, hy, hj

DO cross section measurement % " DO,62f" o liyData
0 :7‘ =
o(Zy — £0y) = 1.09+0.04(stat.)+0.06(syst.) pb = 10F % — MCFM =
= F® Scale uncert.
o(Zy — £07) % = 1.10 £ 0.03 pb wmorm, sTwos) o 1 . PDF uncert, -
3 Lo~ M, >0GeVic®
107 w 3
E [3 3
10—27 P S S S S 1
% 1.5‘* . k!
1%
€ o5 1 ¢ t 1
0 50 100 150 200
pi [GeV/c]

@rRL 107,051802 (2011)  DES PRD 85, 052001 (2012)
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0 D5

No ZZ~, Z~~ vertices expected in SM:

limits from EJ spectrum on hZ, h7, hy, hj 2 [ [COFRuNsIm" ]
w = Zy—> [y Data
DO cross section measurement —— Standard Model Prediction
1 . —_] hf = 0.032 Prediclio.n
F b i LT h; = 0.0013 Prediction
o(Z~y — £lv) = 1.09+0.04(stat.)+0.06(syst.) pb — ]
i X Er(y) >50-GeV
(2 — £07)Y0 = 1.10 + 0.03 pb (orw, msTwoe j * e ]
m—
TCG limits: considered decay modes: _+_
oton e 102
@ CDF: Zvy — Uy, Zy — vy rOBRE(eR
g CDF Run Il, 49 b
Gl E
Er(y) =100 GeV-
L _+,_+_
10 = :
= Zy—>vvy Data ;F_i—v—l—
Standard Model Prediction| I H
--------- hZ = 0.032 Prediction
R hZ = 0.0013 Prediction

>
10 Photon E; (GeV)

@rRL 107,051802 (2011)  DES PRD 85, 052001 (2012)
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& I -

No ZZ~, Z~~ vertices expected in SM:
limits from EJ spectrum on hZ, h7, hy, hj

DO cross section measurement

o(Z~y — £lv) = 1.09+0.04(stat.)+0.06(syst.) pb
o(Zy = ty)sir =

TCG limits: considered decay modes:

1.10 £ 0.03 pb wcru, msTwos)

@ CDF: Z~y — U~, Zvy — vvy
@ DO: Zn — Uty

95% C.L. limits for A = 1.5 TeV:

Parameter CDF DO
hZ -0.020, 0.021 -0.026, 0.026
h% -0.0009, 0.0009 -0.0013, 0.0013
h4’ -0.022, 0.020 -0.027, 0.027
hff -0.0008, 0.0008 -0.0014, 0.0014

@rRL 107,051802 (2011)  DES PRD 85, 052001 (2012)

[fb / (GeV/c)]

¥

do/dp

T

DO, 6.2fb" e Iy Data

3 — MCFM E

L Scale uncert. i

- PDF uncert.

: hyg =0.05, h =0 :

£ e A=15TeV 3

£ M, >110 GeV/c®

L |
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‘ Heavy diboson final states w

Leptonic Decay Modes: 0.5% - 6.4%
@ Small branching ratio
@ Clean signature in the detector

Semi-leptonic Decay Modes: 2.5% - 44%
@ Larger branching ratio
@ Better analysis techniques needed

W/Z

leptons

leptons

/ leptons

jet
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WZ — ¢

@ Select events with:
> Exactly three leptons: pr(¢4) >20 GeV/c, pr(f23) >10 GeV/c
> A pair of same flavor, opposite charge leptons with 76 < my, < 106 GeV/c?
> Er >25GeV
@ Exploit a Neural Network to separate the signal from background and measure the
cross section from the NN output

o(WZ) = 3.9'%%(stat.) %% (syst) pb  (osw = 3.46 +0.21 pb)

MCFM, MSTW08 — zero width approx.

CDF Run Il Preliminary [eraw CDF Run Il Preliminary [reraw
WZ Signal (Z-Peak Region): All Jet Bins [T [ Wz signal (z-Peak Region): Al Jet Bins. B
2z wb 7z
Zj [ Zy
v sf- Zj
—wz [ wz
-Data Ul -Data
4}
2
ok L I L
2 % 08 06 04 02 0 02 04 06 08 1
A0 (WeLep., £7) NN Output

PRD 86, 031104 (2012)
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@ Select events with:

WZ — vt

> Exactly three leptons: pr(¢4) >20 GeV/c, pr(f23) >10 GeV/c
» A pair of same flavor, opposite charge leptons with 76 < my, < 106 GeV/c?

> Er >25GeV

@ Exploit a Neural Network to separate the signal from background and measure the
cross section from the NN output

@ limit on aTGC from pr(Z) distribution

CDF Run Il Preliminary JLat=711"

Cl

DF Run Il Preliminary JLat=711"

WZ+jets

Events / 10 GeV/c
N

Events /7.1 fb"!

|

50 100 150 200 250 300 350
ZpT[GeV/c]

PRD 86, 031104 (2012)

50 100 150 200

95% C.L. limits

Parameter Anp =2 TeV
Az -0.09, 0.11
Ag? -0.08, 0.20
Akz -0.39, 0.90

250 300
ZP,/GeVic
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‘ WZ — vt

DO strategy similar to CDF:
» cross section from a fit to mr(W).

o(WZ) = 4.50 + 0.61(stat.)*%'S(syst.) pb
(osu = 3.21 +0.19 pb)

(mcFm, MsTWos — my, € [60, 120] Gev /c?)
PRD 85, 112005 (2012)

» Anomalous TGC limits from pr(¢¢)
spectrum

355 (b) D@, L =8.6 fb'! +Data
oWz

Events / Bin

30 EDY
25 Il Other bgd.
20 7 Uncert.
- =-0.05
15 Agh=-006

ws )

020 40 60 80 100120140 160 180200
11

Phys.Lett B718, 451 (2012) py (GeV)

Entries

N
a

(c)D08.6fb"  +Data
[ Jwzsig.
[z bgd.
{ [l other bgd.

20 40 60 80 100 120 140 160 180 200

My (GeV)

95% C.L. limits

Parameter Anp =2 TeV
N -0.077, 0.089
Ag? -0.055, 0.117
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Combined limits on TGC

DO combination of different diboson analyses:

!/ gt —1
wz : ﬁ;g ‘ 4818 ;E*‘ Most stringent aTGC
WJV - EJKIV 1.0~ limits at hadron collider
WW + WZ — tvjj 43+1.1f"
<= 0.15

DO.L=0.70-861fb"

O Standard Model
® Minimum

DO.L=0.70-8.6 fb*
()

© Standard Model
® Mininum

0.1 (@ =—95% Contour —95% Contour
L 68% Contour 68% Contour
0.05F
oF
-005 L EP parameterization LEP parameterization
h | | . I . . | ) | . . I
-0.3 -02 -0.1 ] 0.1 0.2 03 04 -0.2  -0.1 [ 0.1 02 03 0.4
AKy Ary
N - 0.2 <= 0.12 I
;ﬂ E DO.L=0.70-8.61f" O Standard Model 01 DO.L=070-8.6 b O Standard Model
£ 1 ® Minimum

©

=3

-0.05

R

LEP parameterization

® Minimum
==95% Contour
68% Contour

@

E- Equal couplings parameterization
. | |

=—95% Contour
68% Contour

I L I
-0.06 -0.04 -0.02 0
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Clean signature, small unphysical back-
ground.

Complete reconstruction of ZZ topology.

CDF Run Il Preliminary [ Ldt=971"
- Full CDF dataset  » Data
a3 S [Ismzz
Fakes

™
o
T

T

Select events with 4 leptons:

subleading P_Z [GeV/c?).
(=] N (=2}
o o

)
\ow

@ cteTete . ptuT T, ete T
@ pr(¢1) >20 GeV/c, pr(¢) >10 GeV/c

o MUJ S [76,106] GeV/CZ,
My, 2 € [40,140] GeV/c?

|« My cuts 1

(=2}
(=]
T

-y
o
—
- *
N T
(-]
o

Main background coming from jet misidentifi-
cation in Z(v)+jets events.

N
NS
o
sl
o
(=2}
sl

(IR RN R
00 120 140 160
M, leading P, Z [GeV/c’]

[L=971f!
Process candidate events Measured cross section
zz 959 + 155
Z(y)+jets 006 + 003 o = 1.02°%%, (stat.) "% 47 (syst.) pb
Total Expected 9.65 + 1.55
Data 7 (035° =1.4£0.1pb)

ZZ — ¢ee’ ¢’ Signal Region
(MCFM, MSTW08)
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ZZ = vy w

@ Two same flavor opposite charge leptons: pr(¢1) >20 GeV/c, pr(¢2) >10 GeV/c
@ 76< M, <106 GeV/c?
@ No jets with A¢(j, Z) > n/2 - Full CDF dataset

Ax g F T Dol EWw
® E7 = —Fr cosAg(Er,Z) >30GeV § ,,F [racomnt Ebrecyan BN
. sk mwy mzz
= 120 — [ « Data

b Neural Network to improve

80 signal-to-background separation. *

2

a2
S

ST T T

[L=1971"
Process candidate events »
DY 317 + 513 0
tt 119 + 22
W+jets 695 + 185 -
Wy 173 + 22 Measured cross section
ww 114 + 106
wz 375 + 53 0(22) = 1.48°%%, (stat.) + 0.17 pb
Total Background 567 + 244
zz 63+ 11 (o%° = 1.4 £+ 0.1 pb)
Data 618

27 — tevv Signal Region (MCFM, MSTW08)
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"', ZZ — v

@ ZZ — (0'f' 10 events in 6.4 fb~', counting

exp.
R °
3 5:P DG, 6.4 fb5' oo ZZ — (tvv Tight background rejection, Neural
8 r [signal Network discriminant
-2 a- [l Background : PRI : :
E [ 40:(g)DO0 8.6 b +-Data (e*¢)
[ 35 []zzsig. [I]Z bgd.
3 w o [l WW bgd. [[] Other bgd.
[ @ 25
2r £ 20 +
- [=
L —L Wos w
1 10
[ 5
& 00" 200300 400 500 E I
Four-lepton invariant mass (GeV) Neural network output

Combination of the two decay modes

o(pp — ZZ) = 1.44°%4(stat.)*%' (s pb

PRD 85, 112005 (2012)
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v, 2Z — vy

Last Night Call - Very preliminar
DO update of ZZ — ¢¢¢'¢’ to the full dataset
E (loosened requirements, increased lepton acceptance) al
8
8 S F
.;5, K] 5}Do Prelin:inary —=Data
g :LSQ.be DZZ f£< 9.8fb_1
g P didat t
£y Wivetumens | | eSS Cndoele crents
§ 3i 1l ] Migration Z(v)+jets 1.5 #0- 23
wer Tot. Exp. 6.8+ 1.9
r Data 13
2-
N
% "f00 200 300 400 _ 500
Four-Lepton Invariant Mass (GeV)
0(ZZ) = 1.05"%% (stat.)*%'»(syst.) + 0.06(lum.) pb
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WW/WZ — tvijj

Semileptonic diboson decays are more challenging:
need to extract small signal from a background dominated sample.

@ W+jj background modeling need particular care:

> earlier CDF analysis saw an excess in the Mj; spectrum
» corresponding analysis from DO didn’t confirm that

-~ —T T
‘>"~) 2007 g —+— Bkg Sub Data (7.3 1) | |
> L 7 . <« F _ Data - Bked
() F —— Gaussian 1 § 300F D@, 4.3 fb! w —+ Bli:;i . lid
< L . 1 > £ — +1sd.
5 [ ) [] wwswz (@il big syst) O 2501 () I Diboson
5 ] 8 200i ---------- Gaussian (4 pb)
o = E M, = 145 GeV/c®
100 £ 150E
> E
B 100 POA) = 0.526
50
0:
0 E +
,507 P S T S S S SO S
0 50 100 150 200 250 300

Dijet Mass [GeV/c?]

M; [GeVic?]

No such excess reported by LHC experiments
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‘ WW /WZ — (vjj w

Semileptonic diboson decays are more challenging:
need to extract small signal from a background dominated sample.

@ Further investigation at CDF (past 2 years)

@ selection based on dijet topolo
| pology et
@ calibrate detector response: A
Z+jet, v+jet balancing W\XA < Q
@ model fake lepton background 4

Different quark/gluon jet fraction

Z+jet

el
z

elu

Soon documented on a PRD
M. Bauce (Moriond EW "13) Diboson Physics at the Tevatron 2-9 March 2013 14/23




WW/WZ — tvjj w

Semileptonic diboson decays are more challenging:
need to extract small signal from a background dominated sample.

@ Further investigation at CDF (past 2 years)

@ selection based on dijet topology JES Corrections for MC
o , - -
@ calibrate detector response: § v CDF Run I Preliminary,L = 8.9 fo"!
Z+jet, v+jet balancing % I
@ model fake lepton background 8
09 —~
Quark Corrections
Gluon Corrections
o8 --- Constant K, = 1.014 + 0.027 R
Constant K, = 0.921+ 0.044
07— % % %
Eietr [GeV]
Different energy corrections
applied to quark/gluon
Soon documented on a PRD
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WW /WZ — (vjj w

Semileptonic diboson decays are more challenging:
need to extract small signal from a background dominated sample.

@ Further investigation at CDF (past 2 years)

@ selection based on dijet topology COF Run I Prelminary. 8.9

@ calibrate detector response:
Z+jet, v+jet balancing

@ model fake lepton background

Events/5 GeVic’

Obtained a really good modeling of the
W /Z+jet background:

@ Sensitivity to semileptonic final states

@ Good modeling of background

processes for SM Scalar searches at
low masses

422692 ... =8 Data:SM (ro Divoson) |
ndof= 56w
2ont

1"
E 1

Soon documented on a PRD
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WW/WZ — tv + jj(/bb) w

o T D Bkgd <o E -1 D: Bkgd < = -1 N D:
S GooE DD 43", 0b-tag -‘-Bﬁ\% Den] £ Do 43T ibtg = Bl‘g‘gﬂl D& £ 100EDo 43T 2btg Bg‘% Ged ]
g o Ewz g Swz © 28: =)
T 400 g S W
3 30 P 2 2 +
§ 20 ] 5 o
Z 100 2 2
2 R B 20
-100 ) ‘ P(?) = 0.400 . ‘ : P(y?) = 0.767 :227 ‘ ‘ + P(y) = 0.263
50 100 150 200 250 300 50 100 150 20() 250 300 50 100 150 200 250 300
M; (GeV) M; (GeV) M; (GeV)

Identify heavy-flavor jets (b-tagging)
Combined fit to M; distribution in 0,1,2+ tagged jet sample:

o(WW + WZ) = 19.6"%2 pb

(o(WZ) = 6.5+ 3.1 pb when fixing oy to SM)

PRL 108, 181803 (2012)
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WW/WZ — (v + j(/bb) w

S ooE D437 0btag FRaa-BRed | o S00EDG 43 b7, 1 btag R -BRed ) = 100E DG 4.3 o, 2 b-tag = Rita - BRed |
2 =W 3 E =W S 80 =W
O 5008 O 400 O
=4 oWz =4 oWz S 60E DOWZ
= 400 S 300 S .
= 300 = ~
£ 20 2 200 2 2 +
2 100 2 100 2 0
o o i} I
AWE e PO)=0400 q00b. T, P =0767 222, o Pa)=0263
50 100 150 200 250 300 50 100 150 200 250 300 50 100 150 200 250 300
M; (GeV) M; (GeV) M; (GeV)
. . 30 ¥ Standard Model
Simultaneous fit of the two processes D@ 4.3 fv]

® Measurement
—— 68% CL Contour
<<<<<<<<<< 95% CL Contour

measures:

[N
G

o(WW) = 15.9"%/, pb

WW Cross Section (pb)
58

o(WZ) = 3.3"%; pb

consistent with the SM prediction

[

2 4 6 8 10 12 14
WZ Cross Section (pb)

PRL 108, 181803 (2012)
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Dibosons in heavy-flavor jets final states

VZ production with bb in the final state.

Combine different decay modes:
e VZ — vubb
e VZ — tvbb
® VZ — (tbb

CDF Note 10798

CDF Note 10796

CDF Note 10799

o(WZ + ZZ) = 4.08"%; pb
o257 = 4.4+ 0.3 pb

WH, All leptons, 2 jets, TT+TL

CDF Run Il Preliminary (9.4516™")

120

100

Number of events

140 160

= 90F Er+b-jets 9.45 fb; SecVTX + SecVTX (SS)
® E W wz+ht ElTop Multijet [l wz+zz
° 8OF  mww = Data
] 0= [CDF Il Preliminary]-]
£ e[ SR E
:g 50 E M CDF fit E
i E ' E
€ a0 =
§ 3 H L T+ bb E
a » 4 3
i
10F-
% 50 100 150 200 250 300 350
M(i,i,)
FU” CDF dataset CDF Run Il Preliminary 9.45/fb
> Full CDF Fit
8 - data
showing : ee pu TwoJet Threedet TT TL Tx LL
[fe3 Z+If
2 W Z+bb
c
o W Z+cce
w tt
77
Bwz
WwW
fake Z
e 200 0 100 200 300 400

Dijet mass (GeV/c?)
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Events / (20 GeV)

Dibosons in heavy-flavor jets final states w

DO combines £ + bb, fv + bb, £¢ + bb analysis exploiting MVA distributions.

600,

500E
400F
300F
200F
100E
2

E D@ Preliminary, 7.5-8.4 fb', I b-tag

~+ Data - Bkgd
— Bkgd Uncert.

-100E

501001350300 330300350400
Dijet Mass [GeV]

» Fixing WZ/ZZ ratio to SM:
o(WZ+2Z) =5.0+1.0(stat.)

» Simultaneous fit of WZ and ZZ cross 15

(0(WZ + Z2Z)¥0 = 4.4+ 0.3 pb)

sections:

o(WZ) =5.9 £+ 1.4(stat.) £ 0.7(syst.) pb
o0(ZZ) = 0.45 £+ 0.61(stat.) + 1.2(syst.) pb

arXiv:1204.4496v1 (2012)

M. Bauce (Moriond EW "13)

Events / (20 GeV)

+1.3
—1.2

200F D@ Preliminary, 7.5-8.4 fb', 2 b-tag S 700E D@ Preliminary, 7.5-8.4 fb'
1506 4 Data-Bked | O 600E _+ Data - Bked
£ — Bkgd Uncert. & 500E — Bkgd Uncert.
100F < 4008
£ £ 3005
S0F g E
£ 2 2005
08 = 100
£ OFs
0 -100E
005100 T30 300 250 00 30 d00 200000 TS0 300350300 350" 400
Dijet Mass [GeV] Dijet Mass [GeV]
245 ¥ Standard Model
& 45 D@ Preliminary ancard Aode
= 4F 4 ® Measurement
(S.ySt') pb 'g 3 E L=75841b —— 68% Contour
% .Jg """"" 95% Contour
»  3F
@z E
Fj 25 o
R ~_ ™
1 \\
0.5 ! ° :
Eoo™ o 0N e
K 12
Full DO dataset ‘WZ Cross Section (pb)
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Dibosons in heavy-flavor jets final states w

- AEvIA
; 6f
& 3 CDF and DO diboson heavy-flavor final states combination
o 4 . . .
g (exploit MVA information)
£
g
a1 %) [ Tevatron Preliminary, L. <9.5 fo!
§ ™ 112 b-Tagged Jets e
o [ 1+2 b-Tagged Jets
-1 o C m’

4008 50 400

200 [GeV]
> F 0: el
oW ,200:, - Data - Bkgd

£ — Bkgd Uncert.
400 vz
L L L
MVA ordered by s/b
» g
seq o(WZ + ZZ) = 4.47 £+ 0.64(stat.) = 0.72(syst.) pb
o observed with 4.6 s.d. L
o(Z arXiv:1203.3782 (2012) b)
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M. Bauce (Moriond EW '13)

Diboson Physics at the Tevatron

@ Diboson production measured
exploiting up to the full available
dataset

@ Sensitive to several semi-leptonic
final states

» Validation for SM/exotic searches

@ Investigation of the anomalous TGC:

» no deviation seen from the SM
prediction

@ CDF and DO finalization and
combination in progress to set the
best EWK measurements at the
Tevatron
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‘ Signatures and selections w

@ Leptons:

» High-pr leptons >10-15 GeV/c, maximized
detector acceptance |n| <1.5(u), <2.1(e)

» Calorimeter and track isolation exploited

» Collect data with high-pr lepton trigger

CDF If preliminary J Lat=221b"

4000 M, = (91180:+ 12,,,,) MeV

E x2/dof = 30/ 30

events / 0.5 GeV

@ Photons: L
> Er(y) >15 GeV in the acceptance (|n| <2.5) 2000~
» Calorimeter based isolation I
@ Jets: [
. o 80 20 100 110
» Er >10(15) GeV in the acceptance (|n| <2.4) m,, (GeV)
» Calorimeter based isolation, associated track COF i preiminary [La-22m
reconstruction

15000
@ Z — (*¢~ selection:

» Same flavor and opposite charge lepton pair 10000
> my, within 15 GeV/c? from the PDG Z mass

events / 0.5 GeV

o My = (80379 + 16,,,) MeV

@ W — /v selection:

> One isolated lepton P e
> Significant £ (cuts starting from 20 GeV) A g o 0 @y

> large W transverse mass, my(W) (cut starting
from 20 GeV)

¥?/dof = 58/ 48
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‘ Trilinear Gauge Couplings w

Lwwy ilgf (Wi, Wrvy — W, Wi vy
gwwv

)\V

v v
+ KWW, v s t

Wi, W vee)

e o o
L= 73 [f (6, V*9)Zo (0% Z5) + £ (0 vw)zuﬂzﬁ]

EM gauge invariance and C and P conservation:
» 5 independent TGC for WW g7, kz, ky, Az, Ay a(s) = 2

@ Wr sensitive to k., A, N
@ WZ sensitive to gf, kz, Az

Standard Model: g7=kz=k, =1 so consider Ag?, Akz, Ak, LEP parametrization
Az= /\W-O
_ Z . 2
Z~Z vertex: Z sensitive to h5, h], hZ, h] Akz = gy — Aky - tan” Ow
ZZ~ vertex: ZZ sensitive to f7, f, £, f7 all zero in SM Az =Xy = A
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‘CDF Run Il Preliminary
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CDF Run I 146 *o)
184 pb™' -
PR
DO Run Il 13.8 *}9
224-252 pb”! -
[ ]
CDF Run Il 136 39
825 pb”! .
— e
DO Run Il 11.5 *22
1000 pb™! g
= __
CDF Run i 12178
3600 pb’! .
sl b b b b b b b Lo L
2 4 18

WW Cross Section (pb)

2-9 March 2013

23/23



